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The physiologic well-being of the
patient is a significant factor associ-
ated with the success of dental ther-
apy. The solution of an esthetic prob-
lem is one of the main reasons many
patients with soft tissue recession
consult with periodontists. Soft tis-
sue recession is defined as the expo-
sure of the root surface caused by an
apical shift of the gingival margin. It
is a fairly common condition, with a
high prevalence in populations hav-
ing a high standard of oral hygiene.
Besides plaque-induced periodontal
inflammation, toothbrushing trauma
is considered a major cause of this
condition.1

According to the American
Academy of Periodontology’s posi-
tion paper on mucogingival therapy,
esthetic demands, together with
reduction of root sensitivity and
management of root caries or cervi-
cal abrasions, represent the main
indications for root coverage.2 When
recession occurs in the so-called
esthetic zone, primarily involving the
anterior region, esthetic concerns
add to biologic and functional prob-
lems. The growing attention paid by
a large part of society to esthetics
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makes the latter an inseparable part
of today’s dental treatment. To sat-
isfy the desire and need for a healthy
and pleasing appearance, modern
periodontology has become closely
linked to both plastic surgery and
esthetic dentistry. A treatment
modality addressing both biologic
and esthetic demands is today most
often required from the periodontal
care provider.3,4

New technologies, instruments,
and surgical techniques are there-
fore necessary to help the clinician
ensure the best results and satisfy
the patient’s expectations. The sur-
gical microscope has been thor-
oughly demonstrated as a useful
tool in other fields of dentistry such
as endodontics.5 However, the suc-
cessful use of the surgical micro-
scope in periodontal surgery is
scarcely documented; only a few
studies address the advantages of
the application of magnification to
periodontal surgery.6–9

In mucogingival surgery, the
extent of operative invasion, and
consequently of surgical damage to
the tissues, might be greatly reduced
by: (1) an atraumatic surgical
approach; (2) the dexterity of the sur-
geon; and (3) excellent visualization
of the operative field. These factors
may be improved by using a surgical
microscope. Microsurgery enhances
normal vision through magnification
and favorable lighting, leading to an
improvement in predictability, cos-
metic result, and patient comfort lev-
els over conventional periodontal
surgical procedures. 

The aim of this clinical study
was to verify whether the use of a

surgical microscope in the surgical
treatment of gingival recession
could improve the outcome in
terms of root coverage and final tis-
sue appearance compared with tra-
ditional periodontal surgery. The
success criteria of recession treat-
ment cannot be based only on the
amount of root coverage obtained.
A simple measurement on a central
vertical line cannot actually reflect
the shape and area of residual
recession. Attention therefore
needs to be paid to additional fac-
tors.4

Method and materials

Patient enrollment

In this study, 24 cases of gingival
recession were treated. Patients
were selected from among those
who applied to the Department of
Periodontology, University of Milan,
for treatment involving problems of
esthetics and sensitivity related to
their defects. The clinical study pro-
tocol and patient consent form were
approved by the Institutional Review
Board of the university.

The entry criteria were: (1) buc-
cal recession at least 2 mm deep; (2)
no loss of interdental bone or soft tis-
sue (all defects belonged to Class I
or II according to Miller’s classifica-
tion10); and (3) acceptable plaque
control after initial therapy. All
patients at the time of enrollment
had no remarkable medical history,
and none presented contraindica-
tions to surgical treatment. After an
accurate explanation of the surgical

procedures and techniques, all
patients signed the appropriate
informed consent form.

Patients were randomly as-
signed to two treatment groups
according to a computer-generated
randomization list. Patients in the
test group were treated with the use
of a surgical microscope, whereas
patients of the control group were
treated with conventional surgery. In
the preoperative phase, all patients
underwent oral hygiene procedures.
All of them received detailed oral
hygiene instructions to avoid or limit
possible habits related to the etiol-
ogy of their recessions.

Two weeks after the oral hy-
giene treatment phase, a complete
measurement recording of presur-
gical variables was carried out by a
single examiner with a periodontal
probe (PCP-UNC 15, Hu-Friedy). The
variables measured were: (1) reces-
sion depth (REC); (2) probing depth
(PD); (3) clinical attachment level
(CAL); and (4) keratinized gingiva
width (KG). All measurements were
rounded up to the nearest 0.5 mm.
In both groups, the depth of reces-
sion varied between 2 and 5 mm; all
recessions were located in the ante-
rior (esthetic) area of either the max-
illa or mandible. Molars were
excluded from the study. All teeth
involved were vital and did not pre-
sent occlusal interferences or
restorations. In this phase, presurgi-
cal pictures were taken of each site
(Fig 1a).
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Surgical procedure

Patients assigned to the test group
were treated by minimally invasive
surgical techniques performed with
the aid of a surgical stereomicro-
scope (Carl Zeiss Omni Pro55). The
type of surgical technique was cho-
sen in relation to the anatomic fea-
tures of the site (ie, recession depth
and width, together with quality and
quantity of adjacent soft tis-
sue).1,2,11,12 In this group, the fol-
lowing treatments were performed:
six coronally advanced flap (CAF) +
connective tissue graft (CTG); one
CAF + guided tissue regeneration
(GTR) with a resorbable membrane;
four CAF + CTG + enamel matrix
proteins (EMP); and one semilunar
flap. The microscope used had a
fiber-optic illumination system, and
the magnification varied between
5� and 30�. Appropriate microsur-
gical instruments were used for the
procedures; surgical blades, retrac-
tors, scissors, and needle holders
were smaller and lighter than con-
ventional ones. Beaver No. 6400 car-
bide steel blades were used. Among
nonresorbable sutures, Gore-Tex

removed 7 days after surgery.
Thereafter, patients continued
chemical plaque control of the
treated sites by topical application of
0.2% chlorhexidine spray (EburOs
Spray, Dentsply).13 After 4 weeks,
patients were allowed to start brush-
ing in the area with an extra-soft
toothbrush, using a gentle roll tech-
nique.

Postsurgical follow-up

After the surgical procedure, peri-
odic recall appointments were
scheduled for all patients at days 7
and 15, and thereafter at 1, 4, 7, 10,
and 12 months. At each of these
appointments, oral hygiene was per-
formed; furthermore, the course of
surgical wound healing and the gen-
eral aspect of the treated site were
controlled, and the occurrence of
adverse events was documented.
Figure 1b shows the same case
shown in Fig 1a, 1 month after treat-
ment.

At the 12-month follow-up, the
same outcome variables measured
in the preoperative phase (REC, PD,

CV-6 (WL Gore) and Ethilon No. 6.0
(Ethicon/Johnson & Johnson) were
chosen, whereas Monocryl No. 5.0
(Ethicon/Johnson & Johnson) was
used as a resorbable suture.

In the control group, procedures
to cover gingival recession were per-
formed without the use of the surgi-
cal microscope. Here again, the
choice of the most suitable tech-
nique for each case strictly de-
pended on the depth of recession
and quantity and quality of adjacent
soft tissue. In this group, the follow-
ing treatments were performed: nine
CAF + CTG; one CAF + GTR; and
two CAF. Conventional instruments
were used for the surgical proce-
dures.

Patients in both groups under-
went the same postsurgical care.
After surgery, patients were advised
not to chew in the area of the treated
site and to temporarily suspend
mechanical oral hygiene procedures.
Two rinses a day with a solution of
0.12% chlorhexidine digluconate
(EburOs, Dentsply) were recom-
mended for plaque control until
suture removal. No antibiotic ther-
apy was prescribed. Sutures were
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Fig 1a (left) Case treated with the aid of
surgical microscope: pretreatment defect
in anterior region.

Fig 1b (right) One month after treat-
ment.



CAL, KG) were assessed. In the same
session, pictures were taken of the
treated areas with a digital camera
(Nikon Coolpix 990) mounted on the
microscope to record the esthetic
result.

Subsequently, in a different ses-
sion, three blinded examiners sub-
jectively evaluated the pre- and
postsurgical pictures. The examin-
ers studied the pictures separately,
and none of them knew either the
surgical technique used or to which
group each patient belonged. They
had to judge mainly the esthetic
aspect of the treated site, ignoring
the quantity of root coverage; they
were asked to focus on the quality of
the marginal tissues. The three
aspects considered were scar
appearance, marginal profile, and
papillae appearance. The examin-
ers were asked to assign a score to
each esthetic parameter for every
picture according to the following
scale: 1 = unsatisfactory outcome; 2
= good outcome; or 3 = excellent
outcome.

Data analysis

The differences between the preop-
erative and 12-month postoperative
measurements within each group
were examined by the paired
Student’s t test. The difference
between test and control groups was
evaluated for each of the measured
parameters by unpaired Student’s t
test.

Regarding the esthetic qualita-
tive evaluation, the correlation
between data from the three ob-
servers was evaluated for the three
possible combinations (examiner 1
vs examiner 2, 2 vs 3, and 1 vs 3) by
Spearman’s rank test. After assessing
the concurrence among examiners,
test and control groups were com-
pared for each of the three esthetic
parameters by the chi-square test.

Results

No adverse events were recorded
during the postoperative period.
Table 1 reports the mean values of

the variables measured at baseline
and 12 months after surgery for both
test and control groups. Table 2
gives the results of the paired
Student’s t test performed to com-
pare baseline and 12-month evalu-
ations for both test and control
groups. Table 3 gives the results of
the unpaired Student’s t test per-
formed to compare test and control
groups for each parameter evalu-
ated. With regard to baseline val-
ues, the comparison between the
two groups for all periodontal para-
meters evaluated showed no statis-
tically significant difference. 

Test group

In this group, the preoperative REC
ranged from 2 to 5 mm, with a
mean of 3.17 ± 1.01 mm. Twelve
months after surgery, this variable
significantly decreased, to a mean
of 0.55 ± 0.69 mm (range 0 to 2
mm). The mean defect coverage in
this group was 86%. PD was not
significantly changed at 12 months
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Table 1 Mean and standard deviation of variables measured at baseline and 12 months in test and 
control groups (mm)

Test group Control group
Variable Baseline 12 mo Gain Baseline 12 mo Gain

REC 3.17 ± 1.01 0.55 ± 0.69 2.67 ± 0.87 3.38 ± 1.11 0.73 ± 0.75 2.63 ± 0.91
PD 1.63 ± 0.68 1.75 ± 0.43 0.13 ± 0.61 2.00 ± 0.60 2.21 ± 0.58 0.21 ± 0.89
CAL 4.79 ± 1.31 2.17 ± 0.92 2.63 ± 0.86 5.33 ± 1.21 2.86 ± 1.03 2.38 ± 1.15
KG 2.25 ± 1.25 4.04 ± 0.99 1.79 ± 0.69 2.73 ± 0.56 4.29 ± 1.57 1.70 ± 1.51

REC = recession depth; PD = probing depth; CAL = clinical attachment level; KG = keratinized gingiva width.



with respect to the baseline values.
Conversely, CAL significantly
improved, from 4.79 ± 1.31 mm to
2.17 ± 0.92 mm. KG significantly
increased by 1.79 ± 0.69 mm at 12
months with respect to the baseline
value. 

From an esthetic point of view,
it is most important to analyze the
distribution in percentage of defect
coverage. For this reason, final
results were divided into four main
categories on the basis of the
amount of residual recession (Fig 2);
58.3% of patients treated with the
microscope obtained complete root
coverage (residual recession = 0). In
only 25.0% of cases did a residual
recession of up to 1 mm persist; the
remaining 16.7% of residual reces-
sions were between 1 and 2 mm.
Table 4 reports the mean results of
the esthetic qualitative evaluation of
scarring, gingival margin, and papil-
lae appearance. No statistical differ-
ence between examiners could be
shown for any of the esthetic para-
meters evaluated.

Control group

Twelve months after treatment,
mean REC was significantly de-
creased, by 2.63 ± 0.91 mm; mean
defect coverage was 78% (Table 1).
PD did not significantly change after
12 months, whereas CAL signifi-
cantly improved, from 5.33 ± 1.21
mm to 2.86 ± 1.03 mm. At the 12-
month follow-up, KG had signifi-
cantly increased, by 1.70 ± 1.51 mm.
In this group, complete coverage
was achieved in only 33.3% of

tically significant differences
between examiners for any of the
esthetic parameters evaluated.
Comparing test and control groups
for the three esthetic parameters,
significant differences were demon-
strated by the chi-square test for

patients; most (58.3%) presented a
12-month postsurgical defect of up
to 1 mm. Only one case had a post-
surgical residual recession amount-
ing to 2.5 mm. 

With regard to the esthetic eval-
uation, this group showed no statis-
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Table 2 Comparison between baseline and 12-month 
evaluations for test and control groups*

Variable t P Significant

Test group
REC 10.12 � .010 Yes
PD 0.71 .490 No
CAL 10.62 � .010 Yes
KG 8.60 � .010 Yes

Control group
REC 8.71 � .010 Yes
PD 0.81 .440 No
CAL 5.44 � .010 Yes
KG 3.46 � .010 Yes

*Performed by paired Student’s t test.
REC = recession depth; PD = probing depth; CAL = clinical attachment level; KG = keratinized gingiva
width.

Table 3 Comparison between test and control groups for both 
baseline and difference with respect to baseline (�, mm)
at 12 months*

Variable t P Significant

REC
Baseline 0.27 .790 No
� 0.11 .910 No

PD
Baseline 1.39 .180 No
� 0.27 .790 No

CAL
Baseline 0.83 .420 No
� 0.60 .550 No

KG
Baseline 1.24 .230 No
� 0.51 .620 No

*Performed by unpaired Student’s t test (P = .050 was chosen as the level of significance).
REC = recession depth; PD = probing depth; CAL = clinical attachment level; KG = keratinized gingiva
width.



scarring (P = .016) and gingival mar-
gin (P = .003), in favor of the test
group. Conversely, no significant dif-
ference was found between groups
for papillae appearance. Figure 3
shows an example of a case treated
by conventional surgery that re-
quired further gingivoplasty to im-
prove esthetic results. 

Discussion

The success criteria of treatments
performed to improve esthetics may
be quite different compared to those
surgical procedures whose main
goals are to improve periodontal
health and restore compromised
function.14 The aim of this clinical
study was to evaluate the advantage
of magnification in mucogingival
surgery when performed to treat
both the periodontal condition and
improve the esthetic result. 

The same skilled operator,
whose training with the surgical

microscope lasted about 1 year, per-
formed all surgical procedures. The
duration of such training may appear
considerably limited compared with
all the years one has to spend refin-
ing the skills of conventional peri-
odontal surgery.

Success in the treatment of gin-
gival recession in terms of esthetics
(often a major concern of patients)
may be considered related to the
final amount of original defect cov-
erage. The results obtained in our
study deserve some interest. Orig-
inal defect coverage ranged in both
groups from 50% to 100%; in the
control group, the mean value was
78%, whereas in the test group, it
reached 86%. This difference was
not statistically significant (P = .330),
mainly because of the low number of
cases examined. From Fig 2, one
may conclude that the predictability
of treatment (defined as the per-
centage of cases that achieved com-
plete coverage in respect to total
treated cases) was higher for patients

treated with the microscope (58.3%
vs 33.4%). In the control group, the
prevalent outcome was residual
recession ranging between 0 and 1
mm.

Based on the present data, it is
possible to assert that patients who
underwent microsurgery had better
results in terms of both success and
predictability compared to those
treated by conventional surgery. A
comparison between the clinical
cases presented in Figs 1 and 3 illus-
trates this concept. The patient
treated by conventional periodontal
surgery had to undergo further treat-
ment because of an unsatisfying es-
thetic outcome.

The present findings are sup-
ported by other clinical studies con-
cerning the advantages of micro-
surgery in periodontology.15,16 In
particular, one clinical report demon-
strates the advantages of the micro-
surgical approach in treating root
coverage by free connective tissue
graft.16 That study found faster heal-
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Fig 2 Distribution of residual recession 12 months after surgery.

Table 4 Results of esthetic evaluation

Parameter Test group Control group

Scarring 2.50 ± 0.60 2.22 ± 0.60
Marginal profile 2.64 ± 0.60 2.22 ± 0.60
Papillae appearance 2.47 ± 0.60 2.44 ± 0.70



ing and vascularization in microsur-
gically treated sites compared to
those receiving conventional (macro-
surgical) care. Therefore, the use of
the surgical microscope in mucogin-
gival therapy might be helpful, espe-
cially for those sites where esthetics
demand complete and perfect cov-
erage (high success and predictabil-
ity required). Conversely, traditional
surgery should be limited to areas of
less esthetic importance, such as the
mandibular anterior or posterior
regions.

High magnification and proper
instrumentation, although allowing

obtained. It is also important to eval-
uate integration of the gingival
recession within the mouth. At-
tention, then, needs to be paid to
additional factors such as the visual
aspect of the graft and surrounding
tissues.4 Root coverage procedures
should lend a natural aspect and har-
mony (usually reflected by a healthy
appearance) to treated tissues.

To achieve an excellent result in
terms of both esthetics and function,
it is fundamental to perform ex-
tremely fine and accurate incisions,
meticulous suturing to promote sta-
bilization and immobilization of the

greater precision during surgical
procedures, cannot by themselves
eliminate all possible causes of fail-
ure related to mucogingival treat-
ment. Sometimes, failures are com-
pletely unrelated to either the
surgeon’s ability or techniques used.
The failures may simply be related
to the patient’s lack of compliance
postsurgically or other unpre-
dictable events, irrespective of the
use of the microscope.

In modern periodontology, suc-
cess criteria for the treatment of gin-
gival recession should not be based
only on the amount of root coverage
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Fig 3a Case treated by conventional
surgery: pretreatment defect. 

Fig 3b To improve esthetic outcome,
gingivoplasty is performed after 5 months. 

Fig 3c Final result at 2 years.

Fig 4a Wound closure in a case treated
with the aid of surgical microscope: day of
surgery.

Fig 4b Seven days after surgery, at
suture removal.

Fig 4c Fifteen days after surgery. Note
excellent closure of the wound margins.



graft,14 and precise closure of wound
margins. Magnification of the struc-
tures, together with proper lighting,
improves recognition of tissue ele-
ments and may facilitate these oper-
ative procedures. Figure 4 illustrates
wound closure and tissue healing of
a case treated with the aid of the
microscope.

An undetectable scar is not the
only factor to determine a good
result. The involved papillae should
also have a pleasing and healthy
appearance, and the gingival line
should follow a course harmonious
with the rest of the mouth. Accord-
ing to the esthetic evaluation per-
formed by three independent exam-
iners, the comparison of these three
factors between the groups (Table 4)
showed that the test group achieved
slightly better outcomes.

These results may justify the
interest in the application of the sur-
gical microscope, and of magnifica-
tion in general, to the field of peri-
odontology. The microscope, used
by a highly skilled surgeon, may rep-
resent a helpful tool for periodontists
dealing with modern periodontal
surgery as well as esthetic dentistry.
The relatively small sample size of
the present study is a limiting factor
for the power of the statistical analy-
sis, although the excellent outcomes
observed are promising. Further
prospective investigations with a
larger database are needed to con-
firm the encouraging results of the
present preliminary study.
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